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“You give a poor man a fish and you feed him 
for a day.  You teach him to fish and you give 
him an occupation that will feed him for a 
lifetime.”
     -Chinese Proverb
(Slamdot, 2015)
ABSTRACT:  COMBATING NATURAL DISASTERS
 Our world is more separated now than it has ever 
been. We pride ourselves on the technologies that we create, 
and the feats that we have accomplished, but we seldom 
stop to think about what the implications are.  More than 
often we design to fit what we think we “need”, however, we 
need to design and build to a better future.  
 Natural disasters have become something that 
designers cannot ignore anymore due to the fact that nearly 
one tenth of the world’s population lives in low lying coastal 
areas and the rising sea levels are being seen throughout the 
world. The technologies that we create should change focus 
from entertainment to reality. We need to start designing, 
building and doing more for mankind.
 Certain people understand this more than others. 
That is the case for Team Rubicon, composed of veterans 
and first responders, the company is based out of California 
and dedicates its mission to helping rebuild and secure a 
brighter future for those that have been affected by natural 
disasters across the globe.  This investigation studies the 
ways in which we could improve their methods so that they 
can spread more of their core values and continue helping 
the world where it is needed the most. 
   
 Most frequently, the answer to deal with natural 
disasters is to wait until one happens and then respond with 
relief aid as fast as we can, and for as long as we can afford it. 
Many scholars and businessmen alike would argue that the 
best and most efficient way to deal with natural disasters 
is to invest in preventative measures before they happen 
to minimize the damage to structures and the detrimental 
loss of human life.   
 The ability to build a center in another country for 
the organization to house volunteers is the simple answer, 
but ignores one of the larger problems.  When disaster 
strikes, architects, builders, planners and politicians are far 
too eager to show the world that their solution is the best, 
many of which have never even visited the location that is 
now struggling with devastation.  This is to say that there 
is very little, if any, understanding of the culture that they 
are designing for.  
 A building that encourages the volunteers to train 
directly within the cultures that they could be responding to 
will dramatically increase their ability to apply preventative 
measures that go parallel to the culture they are placed in. 
This method will also provide Team Rubicon the ability to 
not only help after a natural disaster has caused its damage, 
but also before and during its destruction.1
(Home of The Ariel Foundation International)
THESIS RESEARCH

MANIFESTO: CULTURAL INTEGRATION & 
5 (Michael, 2014)
 Our current world views are as distant as they have 
ever been. So much so that we commonly refer to countries 
belonging to first world, second world, or third world, as 
if the economic classification of upper, middle, and lower 
class has spread around the globe with such division that 
they are classified as belonging to different worlds.  We 
pride ourselves on the technologies that we create, and 
the feats that we have accomplished, but we seldom stop 
to think about what the implications are before doing so. 
Being raised in a “first world country”, even if they belong 
to the slums of an inner city, provides a person with some 
things that are so important that any one of those people 
may change the world.  Opportunity, the freedom for ones 
pursuit of happiness, and the right to speak freely are just 
a few of these provisions that some people are not born 
with in a lot of the places that are labeled “third world 
countries”.  But what is the difference between one born 
with these rights and one born without them?  Is one more 
deserving than the other?  Or do we assign privilege and 
pride without ever having to lifting a finger?   
 
 In the realm of architecture, we are provided a 
platform of which we must exercise our ability to generate 
a society that is rooted in humanity.  For the developed 
countries that pride themselves on their advancement in 
economy, technology, education and a surplus of capital, 
one would wonder where the advancement of things like 
quality of life, environmental and human sustainability, 
and compassion lies on the totem pole.  If one turns on 
the news on any given day in today’s world, it is easy to see 
that the world is crying out for these things to manifest 
themselves on a global scale, therefore; architects, as in any 
other profession, must transition their efforts to finding a 
way in which their professional values are in parallel with 
their personal morals.   
 Although natural disasters can and do happen 
all over the world, countries with better infrastructure, 
more advanced building capabilities and better resources 
to contain a disaster, are not affected nearly as much 
as those of countries without these capabilities.  Most 
developed countries invest a large amount of time and 
money to support the people affected by these atrocious 
disasters.  “Hurricanes, floods and droughts are putting 
an increasingly large strain on the federal budget. A new 
report out Monday from the Center for American Progress 
finds that Congress spent at least $136 billion on disaster 
relief between 2011 and 2013.” (Plumer, Brad)  But how is 
this money spent? 
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PREVENTATIVE BUILDING METHODS
 For the most part, disaster relief efforts include 
sending food, water and medical teams to the location 
of the disaster and helping the people until they get their 
feet back on the ground.  Once this is accomplished, the 
supplies and volunteers slowly dissipate while the people 
are still trying to figure out how to rebuild their homes and 
communities.  The question being, is this the most effective 
solution? 
 If natural disaster relief efforts are rethought, there 
could be a more sustainable, longer lasting and effective way 
to help the people affected by them.  With the integration 
of cultural aspects, humanitarian considerations and 
sustainable innovations, we could provide more than a 
quick fix to these problems. We will reduce the amount of 
damage that is done by natural disasters and spend money 
on prevention that could save more lives. 7
PRECEDENT
The Cholera Treatment Center in Haiti designed by 
MASS Design Group is a treatment center that became 
a large part of the solution after the Cholera breakout 
following the 2010 tsunami.  The designers found that 
the local population had a background in sheet metal 
work.  They employed some of the local population to 
create a shading device and therefore allowed them 
the opportunity to have part of the building and 
afforded them the opportunity to be involved with the 
maintenance and upkeep of the building.   
(Chaban, 2014)
(Review)
8PRECEDENT
 School buildings in Haiti after the tsunami 
of 2010.  Architect Jack Ryan, was called uppon to 
come up with a design to provide easily constructed 
buildings for the children to go back to school.  His 
solution was to take the supplies that we ship over to 
create something that can be long lasting and effective. 
The design enlisted the help of the locals for the 
construction and considers the climate conditions in 
the area.     
(RashihahNordin, 2015)
(Ryan, Jack)
9The PROBLEM: IT’S NOT ONLY THE DISASTER. . . 
 A common theme or trend that is seen in design today 
is sustainability.  Unfortunately, many times the designs do 
not reach any further than energy efficiency and greenery. 
If people want to truly see results in the field of sustainable 
design, much further ideologies and implementations 
must be investigated: things such as sustaining humanity 
and culture.  Many times, a first world country will try and 
intervene with a struggling country with pure intentions, 
but will overlook the fact that by introducing their way of 
life, they negate the sense of culture that once existed.  The 
question should be asked, is this the humane thing to do?
 If we want to save the environment, we must first 
understand what the environment is.  Often times people 
remove themselves from the equation and do not consider 
that people are part of the environment as well and therefore 
our actions become part of nature in every way.  Once 
this becomes generally accepted and we are all working 
towards a positive outcome, we may be able to find ways 
in which all our needs and wants can be obtained without 
the negative effects that have ensued to the environment 
which provides us the opportunity of life.  
It is our duty as architects to design for the common good 
of the people.  This means we do not remove ourselve, but 
rather further implant ourselves within the environmental 
fabric in a symbiotic way. We do this to consider culture, 
limitations of dependence and independence, and 
understand the systems that define our way of life.  
(Solomon, 2013)
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“Using four decades of data, the study by the Norwegian 
Refugee Council found that floods, hurricanes, tornadoes, 
droughts, and other hazards now cause twice as many 
people to lose their homes as in the 1970s.” 
(Phillips, 2017)
“Many people in Banda Aceh, he says, didn’t know that 
evacuation centers had been built. Others, having witnessed 
the ferocity of the 2004 tsunami, thought the structures 
would be unsafe, and tried to escape inland instead. ‘The 
people could have been much better prepared if there had 
been clear and strong guidance from the local government,’ 
says Kodijat..”   
(Folger, 2014) 
“Disasters were costing the world over $300 billion per 
year on average.”   
(Welle, 2015)
“In 1970, the average of natural disasters that were reported 
was 78; in 2004, this number jumped to 348. According to 
AccuWeather, since 1990, natural disasters have affected 
217 million people every single year.” 
(Garrett, Samaria)
(Reuters, 2015)
(Presentación)
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IT IS HOW WE TREAT THEM
 More times than not, our energy, time and resources 
are used in the post-impact phase of natural disasters. At 
this point, the survivors need help more than ever with 
being provided shelter, food, water, search and rescue, 
family location, clearing debris, and rebuilding.  People 
start poring in from developed countries that have never 
visited this area before, not knowing the local customs, 
procedures or needs and try lending a helping hand the 
best way they know how.  On the outside there is nothing 
wrong with this method.  It comes down to people helping 
people in a time of need to the best of their ability.  But is it 
really the best that they can offer?
 Many great minds of our time believe that instead 
of reacting to a disaster that has already taken many lives, 
destroyed crops and water  supplies, wipe out whole 
neighborhoods, and started epidemics of diseases, that 
we should put our efforts into the pre-impact and impact 
phases of natural disasters.  By switching our focus towards 
preventative measures we could save more lives, homes, 
and infrastructure and meanwhile save more money that 
would be spent on sending aid.  This would also allow 
for less confusion and quicker response times during the 
impact phase which would help to get the people back to 
recovery as soon as possible.  
(Aniket , 2013)
 In order to achieve a system that is well balanced in 
all phases, there needs to be locations in these cities that 
are prepared and flexible enough to provide action in all 
three phases.  A place that can be a beacon of hope in times 
of need, while staying as subtle as a local supermarket.  It 
must feel as if it has been there for decades.  
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“Natural disasters, even when they are classified as small or 
moderate, are responsible for adverse socio-economic and 
environmental impacts, particularly in underdeveloped 
regions (or regions in development). This is due to both 
a lack of preventive action plans and resources and to low 
resilience, inherent to low levels of social capital.”
(Mata-Lima)
“In total, 275,000 people were killed or reported missing 
across 14 countries in Asia and Africa – one third of whom 
were children. Additionally, up to 5 million homes were 
destroyed and 1.7 million people displaced.”
(Remembering the Indian Ocean Tsunami of 2004)
“Planning for natural disasters and emergencies is 
something every educational institution must consider, 
regardless of its size or location. It is not possible to plan for 
every eventuality that might occur; however, preparation 
is key to saving lives if a disaster strikes.”
(World Bank Group, 2010)
(Campbell, 2013)
(Remembering the Indian Ocean Tsunami of 2004)
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PROGRAM: A CLIENT WITH A PURPOSE
 Team Rubicon's primary mission is providing 
disaster relief to those affected by natural disasters locally 
or internationally.  It is an organization that is composed of 
35,000 volunteers that are made up of first responders and 
military veterans.
They offer:
 Incident Management
 Damage & Impact Assessment
 Disaster Mapping and Work-Order Management
 Debris Management
 Hazard Mitigation (Fire/Flood)
 Expedient Home Repair
 Spontaneous Volunteer Management
 Medical (Intl. Only)
(Story of Team Rubicon, 2016)
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 Team Rubicon offers many things in the form of 
disaster relief, however, the only thing that they offer that 
requires a large structure that is influential past their own 
desires, is an international medical treatment and training 
facility.  This training facility can allow the volunteers to 
experience the cultures that they will be working in and 
provide a location that is central to many locations of 
natural disasters. 
 Some of the things to consider for the medical center 
are quick and efficient assembly, withstand substantial 
weather in future, adaptable for users needs, and the local 
populous needs to be able to maintain the structure.  The 
structure therefore should be made of local materials 
and be constructed with the techniques common to the 
location.
(Story of Team Rubicon, 2016)
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THEY SUPPORT VETERANS & SURVIVORS, 
 Of the many people that are affected in the event of a 
natural disaster, some groups are more susceptible to harm 
than others.  Two of the biggest groups that are affected are 
children and the elderly.  There are many obvious reasons 
behind this such as children being too young to understand 
what is going on or even having the capabilities to react to 
the circumstance, or that the elderly cannot move quick 
enough to seek shelter, but there are other not so obvious 
threats to them.
 Both groups may suffer more easily because they 
have lower ability to fight off infection after the disaster 
pollutes the water and air.  They can also be suffer more 
easily because they cannot sustain themselves on low levels 
of food and water.  These issues may not have an easy 
answer, but there is one thing that can help.  By providing 
education on how to react in these situations, these people 
can have a better chance,  and this all starts in the pre-
tsunami phase.
(Cohn)(Schaeffer, 2014)
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NOW HOW CAN WE SUPPORT THEM . . .
(Earthquake & Tsunami)
 During the time frame of pre-tsunami or normal 
conditions, the opportunity for preventative measures 
and education is best.  This is the time that children can 
be shown how to react through the implementation 
of drills and free classes.  Building and storm warning 
technologies can be taught and practiced on a common 
basis to help protect those that may not have the ability to 
fend for themselves.  Therefore, the first major use of the 
building will be to provide training and classes for medical, 
technological, and construction methods to better prepare 
the local populous.  
 As the pre-tsunami phase consists of the majority of 
the time, the space needs to cater to:
1. Classes and hands on training facility
2. Center for town planning boards 
3. Resource for early detection facilities around the world
4. A location for Team Rubicon to introduce cultural 
integration into its training methods.
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 Indonesia is almost exclusively a Muslim based 
country which explains the reason for some of the most 
extensive mosques around the world.  One such mosque 
is the Baiturrahman Grand Mosque in Banda Aceh.  This 
mosque is not only a symbol to the city as a place of 
worship for much of the surrounding community, but after 
the 2004 tsunami, it is now a symbol of the merciful god, 
Allah.  When the city was destroyed by the wall of water, 
many people sought shelter here, and it was one of the very 
few buildings to survive the disaster.
“The tsunami was so damaging, it demolished any 
structures, old and new, along the way of the tearing swell. 
This is a fact that gives significance to the Grand Mosque 
of Baiturrahman in the city of Banda Aceh. It is more than 
just a masterpiece of Islamic architecture in the nation, its 
survival from the tsunami is viewed by many residents as a 
direct intervention from the divine.”
(Schaeffer, 2014)
(The Grand Mosque of Baiturrahman, 2016)
SO IN TIMES LIKE THESE . . .  
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(Earthquake & Tsunami)
 As part of the integration of cultural considerations 
for Team Rubicon, it would be imperative to find a way to 
include not only the significance of the mosque as it relates 
to the significance of tsunamis, but also its ability to reach 
out into the community.  Working in tangent with the 
Baiturrahman Grand Mosque would not only ensure Team 
Rubicon can influence and reach out to the community, it 
will also ensure that they do not come across to the people 
as imposing, but rather as allies to combat the destruction 
of natural disasters.   This project should be an extension of 
the mosque and its ability to shelter the community.
 The Tsunami wave surge phase is the most chaotic 
and unpredictable phase and therefore must be adaptable 
to many circumstances:
1. Emergency alert facility
2. Shelter for the members of the community to find refuge
3. Location for Team Rubicon to dispatch and coordinate 
search and rescue members and devices.  
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 There is no way to calculate the total destruction 
that the tsunami of 2004 inflicted in the city of Banda Aceh 
and the surrounding communities.  Thousands of homes 
and businesses were knocked down to their concrete slabs 
and swept back out to the ocean.  Thousands of crops and 
wildlife were gone within an instant, and just as many lives 
were lost.  The survivors did not only have to face the fact 
that they were now homeless, but many didn’t know if 
family members were still among the living.  They didn’t 
know how or when they would get their next meal or even 
have a chance to get medical treatment.  
“In the low-lying areas of western coastal Sumatra, 
including the city of Banda Aceh, the tsunami waves 
extended inland as far as 5 kilometers, affecting a large 
portion of the population of 300,000. The western part of 
the city has nearly flat topography traversed by rivers and 
drainage channels. In these areas, the maximum wave-flow 
height was 4 to 8 meters. . . Residential neighborhoods and 
fishing villages in coastal areas were entirely devastated, 
and houses were swept inland or out to sea. The traditional 
construction that had resisted shaking damage could not 
resist the tsunami forces and most were obliterated.”(Jufri, 2005)
(Cluff,, 2007)
THEY CAN DO THIS . . .  
 In the aftermath of a tsunami the program of this 
building will have to support the organization of volunteers 
and supply medical treatment as a supplement to the 
hospital:
1. Medical treatment rooms and supplies
2. Center for town officials to organize
3. Resource for news and updates for the people
4. Supplier of materials and volunteers to clear and rebuild 
homes to a better standard
5. Connection to airport and supply warehouses20
(Earthquake & Tsunami)
  The aftermath of a tsunami is a dark and scary time 
for those that have survived the tragedy.  This is when Team 
Rubicon is needed most.  Not only could this building 
serve the people as a center for family location, medical 
treatment, food and water supply, and political figures to 
plan and take action from across the globe, but it can also 
serve as a center for Team Rubicon and other partnering 
organizations to organize and dispatch help as needed. 
Many citizens in Banda Aceh after the 2004 tsunami were 
uninsured and limited only to the materials they could find 
to rebuild their homes, but that could change.
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WHAT THIS MIGHT LOOK LIKE 
 In an attempt to relate not only to the mosque, 
but also the traditional style of the area, the building 
will incorporate open courtyards with access from major 
streets. The possibility of restaurants or market spaces may 
be able to infill into some of these spaces.  This will also help 
the building function during the event of a tsunami where 
the water will be able to flow directly through the bottom 
floor and decrease the likelihood of walls collapsing.  In 
the aftermath of a disaster, these courtyards will also act as 
gathering spaces and supply distribution to the public.  
 The second and possibly third floor will be offered 
as the adaptable spaces that can hold classrooms, medical 
treatment facilities and shelter spaces during the natural 
disaster.  Offices of local officials, Team Rubicon employees, 
meeting rooms, and telecommunication spaces will be 
above these spaces.  These spaces will all support the 
logistical aspects of Team Rubicons operations.  
 Above this will house the living spaces for a few 
of Team Rubicons full time employees, small temporary 
housing spaces for volunteers, and storage rooms for 
supplies.  Lastly, the roof will act as a helicopter pad so that 
in the case of a disaster, there will be a direct connection 
to the airport, a very important resource in the event of 
flooding.
22
23
 One of the main programmatic elements outside 
of the building that needs to be provided for the overall 
concept to work seamlessly, is the communication and 
transportation between the site, the airport and the 
hospital.  These three key elements will ensure a more 
adequate training and increase response times during the 
event of an emergency.  
IMPORTANT RELATIONSHIPS
 With cultural aspects in mind, the mosque and 
Tsunami Museum needs to have a close relationship with 
the building as well.  It should reflect enough of a similarity 
in style, aesthetic, and size so that people can see that they 
are working in tangent, yet also have the sensitivity to pay 
homage to the symbolic and religious importance of the 
mosque.    
24
Model of the Tsunami 
Museum in Banda Aceh
Model of the Baiturrahman 
Grand Mosque in Banda Aceh
Generic Model of Airport Generic Model of a Hospital
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IN MEMORY OF
(Rambe, 2016
26
(Fridiansyah, 2016)
(Kuburan)
(The 2004 Tsunami Remembered., 2014)
 The Museum Tsunami Aceh is a very important building 
for the city of Banda Aceh.  It gives the citizens a way to pay homage 
to those that were lost and to preserve their memory.  In the wake 
of such a tragedy, it is constructive to find a way to remember 
what happened in a sacred way, as an alternative to remembering 
the actual vivid event.  This building could also play a role in the 
future if another tragedy strikes the area and will be thought of as 
an extension to the program of Team Rubicon’s program.
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FINDING A SITE: MACRO THOUGHTS
A satellite image of Europe at night shows 
how cities and towns are often built along 
coastlines. A new study has found that 
one-tenth of the world's population live 
in low-elevation, coastal areas.
(Greenfieldboyce, Nell)
 On the macro scale, there are many locations that 
could benefit from having Team Rubicon build a natural 
disaster relief center.  In order to choose which place suited 
Team Rubicon’s needs the most, a list of constraints need to 
be applied.  The first thing that tops the list is choosing the 
type of natural disaster is seen as the biggest threat in the 
future.  What was found is that flooding and Tsunamis are 
expected to rise due to the rising sea levels.  
 Another large factor of finding the right location 
was the economic status of the country, distance from 
the United States, and frequency of disasters in the area. 
Team Rubicon’s natural disaster relief center would not be 
most efficiently used in a country with ample resources 
to financially support themselves.  Nor would it be as 
beneficial to them to construct a building that is close in 
proximity to the United States, of which they are based out 
of.  Out of the countries at the top of the list, Indonesia 
lends itself as a primary location for the center to be built. 
(Indonesia)
“Balk and some colleagues used satellite data to map out 
places along the coast that have low elevations — less 
than 30 feet above sea level. Then, to find out who lived 
there, they looked at census figures from 224 countries.” 
(Greenfieldboyce, Nell)
“By 2060, more than a billion people will be living in cities 
in low-lying coastal zones, the vast majority in developing 
countries.”  (Bahareh Seyedi)
“Some of the countries have very large populations: The 
10 countries with the most people in the low coastal areas 
are China, India, Bangladesh, Vietnam, Indonesia, Japan, 
Egypt, United States, Thailand, and the Philippines.” 
(Greenfieldboyce, Nell)
“The numbers showed that low-elevation areas are home 
to 634 million people.” 
(Greenfieldboyce, Nell)
(Indonesia)
28
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“Indonesia’s 6,000 inhabited islands sit between the world’s 
two most seismically active areas, the Circum-Pacific Belt 
and the Alpide Belt. These islands experience some of the 
planet’s most devastating volcanic eruptions, earthquakes, 
and tsunamis as a result.”   
(Kinghorn, Jonathan)
As of 2016, Indonesia has the 4th largest population in the 
world at 258,316,051.         
(World’s 50 Most Populous Countries: 2016)
“Sutopo Purwo Nugroho, spokesman for Indonesia’s 
National Disaster Mitigation Agency (BNPB), said the year 
2016 was the worst year over the past 14 years in terms of 
natural disasters in Indonesia.” 
(Investments, Indonesia)
(Sapa, 2012)
SOUTH EAST ASIA, INDONESIA
(Bennett, 2007)
30
 Banda Aceh is a fairly central location between 
many South East Asian developing countries that are 
prone to hurricanes, tsunamis, and flooding.  This location 
also provides surrounding hills that are approximately 35 
meters or 115 feet above sea level. The city has an airport 
that is far enough inland as to not be affected by Tsunamis 
and therefore maintains at least one form of transportation 
in the aftermath of a disaster.
BANDA ACEH, INDONESIA
 It could provide a medical facility and possibly 
a resource for natural disaster early detection facilities 
around the world, that would extend to many areas that 
suffer from the natural disasters in the area. The city itself 
has suffered horrific disasters in the past and is estimated 
that it will happen again. When the next tsunami strikes the 
Indian Ocean and scientists are certain that another large 
one is inevitable, probably within the next few decades will 
the region fare any better?  
(Folger, Tim)
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 In the surrounding vicinity of The Baiturrahman 
Grand Mosque there are many open areas that have ample 
space to erect a building large enough for Team Rubicon’s 
desires.  Many of them though, have a significance to the 
city of Banda Aceh either through politics, religion, and 
even to pay tribute to those that have lost their lives in 
previous disasters.  One location stands out among these 
areas though that provides more than just open space.  
 Just south of the Baiturrahman Grand Mosque, 
there is an open field that lies within a central axis that 
connects The Grand Mosque to the Tsunami Museum, and 
runs parallel to the Memorial Fields which is the home 
to many important political figures in the area.  These 
adjacencies would play a pivotal role in all three stages 
of future natural disasters and Team Rubicon’s ability to 
influence the citizens of Banda Aceh.  Some of the larger 
programmatic elements could spill over into some of these 
areas, such as the body identification component which 
will require large areas of open space.   
 This site is centrally located in the city and it is West 
of the river, opposite the hospital, and therefore could offer 
refuge to a larger portion of the population.  Major roads 
and through ways are around the site which will allow for 
easy transportation methods not only on non-disaster 
situations, but also during the event of a disaster striking. 
The site is also within the outer skirt of the floodplain which 
allows for access to people in the event of an emergency, 
but is also inland enough to limit the initial impact on the 
building.     
MICRO THOUGHTS
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THE HARD FACTS
(Bennett, 2007)(Bennett, 2007)
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 Banda Aceh sits at the North point of the island of 
Sumatra and is at an extreme risk of tsunamis due to the 
amount of seismic activity in the Indian Ocean.  Often 
times we consider the detrimental factor of human life 
after a tsunami hits, but as an extension to human life, 
one must also consider the ecosystems, forests, farmlands, 
and drinking water that is also devastated under these 
conditions.  
 As seen in the tables, large amounts of land for this city 
are used as farmlands.  Almost all of the Wet-rice land was 
eliminated after the tsunami and therefore highly damaged 
not only the food supply of the area, but also the income 
for the farmers.  Most of the freshwater drinking supply 
is contaminated, making hydration a crucial component 
after the disaster strikes for the survivors to find.  Major 
infrastructure usually take a considerable amount of time 
before it can be up and running again, or if at all, to provide 
essential living components for the population.  Almost all 
vegetation in the area hit by the enormous wave is killed 
instantly, no longer providing shade in an area of high 
temperatures and extreme sun. 
 
   All of these components together create a very 
chaotic and devastating long term effect for the area even 
after surviving the initial disaster.  If these aspects are not 
addressed then the casualties will not simply stop after one 
day, but will be further cast into a endless path with no 
reasonable time line in sight.     
(Bennett, 2007)
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The above image is a clear illustration of 
the vegetation loss after the impact of the 
tsunami and the dangerous conditions that 
linger after the water is gone.  
Residents of the area depend on the canals 
that provide water and the streets to provide 
transportation to the sprawling houses. 
When disaster strikes, not only do these 
people loose their houses, but water supply, 
modes of transportation and any type of 
self reliance to provide for themselves.
(AFP/Getty Images, 2015) (AFP/Getty Images, 2015)
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(Bennett, 2007)
(Bennett, 2007)(Bennett, 2007)
UNTHINKABLE CONDITIONS. . . 
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 One good thing that can be found in the tropical climate of Indonesia is that 
there is not a large swing in temperature, wind speeds, rainfall and humidity from 
the summer and winter months.  This can be important when considering the time 
of year that a disaster strikes.  If one were to hit during a cold, rainy and windy time 
of year, the approach of disaster relief efforts would be much different from those in 
a hot, dry and stale climate.  This means that the relief efforts can focus on one type 
of climate and sustain itself in all months of the year.   
IN AN UNFORGETTABLE PLACE 
(Bennett, 2007)
(Bennett, 2007)
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TECHNICAL REPORT:
 Luckily, the materials used in Indonesia are trending 
now towards much more durable and longer lasting 
materials such as cement and steel.  “Indonesia’s total 
cement production capacity surged from 37.8 million 
tonnes in 2010 to 60.6 million tonnes just two years later, 
and it rose further in the course of 2013.” (Property, 2014)
 One of the problems in the 2004 tsunami was that 
after it hit, many of the people could only use that material 
that they could find, and they would have to rebuild their 
house with limited tools, if any, and a lot of times, with no 
training on how to do so. If those within the flood plain 
could use materials such as cement and steel, even if their 
homes were flooded and partially damaged from the next 
tsunami, they would still have a place left to call home.  
 This could help address the mass housing shortage 
directly after an event like this and efforts could be directed 
elsewhere.  Things like debris clearing from the streets, 
which would also be reduced if the number of structures 
that collapse are reduced.  
 
 “Rising private investment and government 
spending can be expected to make Indonesia one of the 
largest construction markets in the world and should 
secure strong demand for building materials for decades 
to come.” (Property, 2014)
(Property, 2014)
40
MATERIALS THAT PULL THEIR WEIGHT
(Property, 2014)
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REGULATORY ENVIRONMENT:   .   .   . 
(Michael, 2014)
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 Although Indonesia is a developing country, there 
are still many things that are preventing them from 
preparing themselves for the next disaster.  One of the 
major things that they are lacking in Banda Aceh is an 
established building regulatory system.  
 Part of this problem is the political figures do not 
have the funds or power to fight off large corporations. 
Professor  Robert Cowherd of  Wentworth Institute of 
Technology explained his experience in his personal relief 
efforts after the 2004 tsunami in Banda Aceh.  Shortly after 
the disaster struck, the governor decided to enact a zoning 
law that would prevent homes being built within a certain 
distance from the shoreline.  That zone was going to be 
intended for businesses and industrial buildings however, 
within days, large resort companies from all over the globe 
were trying to buy the land from the people and turn the 
coastline into a tourist attraction.  The governor had to 
immediately retrieve his previous act so that the citizens 
that owned land were not forced to sell out for next to no 
money, and left with no place to live.
 Furthermore, after the devastation left thousands of 
people homeless, it made more sense to allow the people 
to  return back to their property and rebuild their house in 
whatever means that they had.  This helps resolve some of 
the housing shortage issues, but it does nothing in terms of 
building methods to improve.     
(The 2004 Tsunami Remembered., 2014)
OR IS IT THE LACK OF?
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PART OF THE PROBLEM 
(Kim, Dongyoo)
44
 In a way, the moments immediately after the disaster 
are a perfect time to enact zoning regulations as the governor 
had previously tried.  The failure of enacting the zoning act 
was not because it was a bad decision, but because it was 
not planned out ahead of time and the governor did not 
have the time, nor the resources to handle them properly. 
Team Rubicon could help change that.  
 Part of the program that needs to be addressed is 
how to provide telecommunications and meeting spaces 
that are intended for constant communication with the 
local political and planning figures.  With contingencies set 
in place, Team Rubicon can partner with the community 
and act quickly to help bring the power back to the local 
people and work closely with them so that the zoning laws 
and regulations are created with the input of professionals 
that deal with disasters for a living.  
 Banda Aceh is not just doing themselves and Team 
Rubicon a favor by building a Natural Disaster Relief 
Center, but zoning regulations, building methods, and 
contingency plans created here could serve as a model for 
many countries to follow and improve their abilities to 
combat future devastation.
(NYC Airsoft / Evike.com)
(Laurie Reiprich with Team Rubicon, 2015)
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PRECEDENTS WORTH CONSIDERATION: 
BACA ARCHITECTS:
 “As leading specialists Baca have combined their 
research into water-related architecture into an overarching 
thesis and new architectural typology called Aquatecture. 
Baca have presented their research around the world from 
the World Water Forum in Mexico City, to the Netherlands, 
Paris, Jakarta and New Orleans.
 
 Aquatecture is a water-centric approach to design in 
which flood-risk management, development pressure and 
adaptation to climate change are simultaneously reconciled 
to allow buildings and cities to live and work with water.”
(Flooding Research)
 
(Flooding Research)
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TECHNOLOGY FOR HUMANITY 
(Flooding Research)
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(Flooding Research)
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Project Concept:
Below the building is a concrete dock that allows the 
building to rise as the river floods the area.  The services in 
the buildingwilding rise up to 2.7 meters or almost 9 feet.
Additional Analysis: 
 -Considers cross ventilation to cool the building
 -Sun shading devices
 -Thin skylights to allow heat to rise
 -Terraced garden down to river
(Flooding Research)
49 (Chino, Mike)
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TOBIAS WEISS AND GERNOT 
REISENHOFER ARCHITECTS:
“Austrian architects Tobias Weiss and Gernot Reisenhofer 
have designed a beautiful series of  terraced hillside 
homes that save energy by blending into their environment. 
Nestled against the surrounding hills, each  green-
roofed apartment takes advantage of passive solar design, 
rainwater recycling, and photo-voltaic sunshades.”
(Chino, Mike)
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 Many of the design aspects of the Austria Passive 
Residence are undoubtedly in sustainable design but it also 
lends itself to be something much more.  The connections to 
the surrounding site, the views that the terracing rooftops 
allow, the landscape that flows through the site, and the 
orientation to sunlight make this a community that people 
want to live in.   
Takeaway for the disaster relief project:
 -The design fits well for a mountainous landscape
 -The linear arrangement of each level is ideal for a  
 medical facility and each level could break one  
 department from the next, or the training facility  
 from the medical.
 -My project will need to function under extreme  
 conditions such as power outages, water shortages,  
 etc., the water collection and solar orientation can  
 allow my building to still function.
(Chino, Mike)
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(Chino, Mike)
THESIS PROJECT

55
1
2
3
4
5
SITE SURROUNDINGS
GOVERNORS OFFICE
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1
Panoramic view from top of spire of the Baiturrahman Grand Mosque.  (Anshar, M)
Ground view of site towards mosque.  
(Kebanyakan Proyek)
Arial view from South East corner of site 
towards museum.  (Banda Aceh Raih Penghargaan)
Typical housing surrounding site.  
(Sullivan, Michael)
Ground view of site looking South. 
(Aceh)
3
5
2
4
TEAM RUBICON’S HEADQUARTERS 
57 South East corner of site looking into courtyard.
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Aceh Hospital along with Team Rubicon medical 
professionals can show the public how to apply basic 
treatments to people in emergency situations, and supply 
them with items such as medical kits and tourniquets. 
This will better prepare the people to help one another and 
become a part of the solution.  It will also alleviate some 
of the pressures of the medical centers and hospital when 
thousands need treatment and they cannot support all the 
people in need.
 
 Parallel to this, the headquarters will provide classes 
for construction techniques that may improve the general 
publics ability to build more resilient structures.  It will 
also provide the opportunity for the developed countries 
to send and implement new technologies for structures to 
be used and tested in the locations that they will actually 
be used in.  While working with Team Rubicon’s members, 
they can work together to determine which of these will 
actually be useful, and which would not for their specific 
needs.  A large tool storage will be provided in the building 
to allow the Acehnese people to come and borrow after 
they complete the training course, so that they may have 
the means of building their own homes while enlisting 
the help of the trainers themselves.  This program will not 
only better prepare the city for the future, but it will also do 
what most government funded natural disaster prevention 
methods don’t.  That is to provide the individuals the 
opportunity to take matters into their own hands and not 
become reliant on the government to provide everything 
for them.  Especially in times when disaster strikes and the 
government has little to give.
 In order for Team Rubicon to implement 
preventative training and building methods, they must 
allow considerable space to hands on and classroom type 
spaces.  This will allow them to run multiple sessions for 
the public to train in a range of specialties to better prepare 
them in the future.  These specialties include emergency 
medical treatment where medical staff from the Banda-
PLANS & PROGRAM 
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 It is hard to imagine being a leader that has just 
lost thousands of his people, seeing even more roaming 
the streets in search of food, water and shelter because 
everything has been wiped out within a single day. With 
all that going on, if Team Rubicon can even alleviate 
a fraction of the mayhem and confusion, they will have 
made a drastic impact.  
 Team Rubicon’s headquarters in the city of Banda 
Aceh, Indonesia, would create a symbiotic relationship 
that would ensue and have major impacts on a global scale. 
It would be an example to the world that architecture has 
found its place and purpose in the realm of humanity. 
Meanwhile they will be spearheading the breakdown 
of cultural separation and misunderstanding found in 
America by intersecting cultures that are seen as opposites. 
It will allow the people of Banda Aceh and the regions 
around it to regain their confidence that was taken from 
them in 2004, and give them a newfound independence 
to prepare for the inevitable destruction from disasters in 
the future.  Architects will be afforded the opportunity to 
understand the words of Samuel Mockbee, founder of the 
Rural Studio and a MacArthur “genius grant” recipient, 
when he tells his students, “as architects their goodness 
is more important than their greatness, their compassion 
more eventful than their passion”  (Dean Oppenheimer, 
Andrea). 
Construction Training Space
Lobby/Entry
Medical Treatment/Training Space
Tool and Supply Storage
Parking
FIRST FLOOR 60
Lobby/Entry
Medical Treatment/Training Space
Offices and Meeting Rooms
SECOND FLOOR 61
Lobby/Entry
Medical Treatment/Training Space
Offices and Meeting Rooms
THIRD FLOOR 62
FOURTH FLOOR
Lobby/Entry
Medical Treatment/Training Space
Living Spaces
Water Collection and Food Harvesting63
Lobby/Entry
Living Spaces
FIFTH FLOOR 64
SECTIONS & ELEVATIONS 
65
“When a powerful tsunami smashed into 
the Indonesian city of Banda Aceh ten years 
ago, the only structures left standing in many 
neighborhoods were mosques. For the hundreds 
who found refuge within their walls, the buildings’ 
lifesaving role has not been forgotten — and for 
many, that experience strengthened their faith.”
(Jatmiko, Andi)NORTH ELEVATION
WEST ELEVATION
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North West corner of site street view.
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     The Baiturrahman Grand Mosque being the 
biggest of these surviving mosques, became the 
ground to lay out the bodies of the fallen victims 
for families to come identify.  But with tragedy 
comes newfound hope.  “With the renewed 
religious fervor among many in Aceh, the region 
on the northern tip of Sumatra has also become 
the only region of Indonesia governed by Sharia 
— part of a peace agreement with the government 
to end a decades-long separatist war that granted 
the region some autonomy” (Jatmiko, Andi)    The 
Baiturrahman Grand Mosque provided a piece 
of infrastructure when the Acehnese people 
needed it the most, however, it did not provide 
all the programmatic elements needed for the 
surviving people to rebuild their city and treat 
the wounded and ill. 
 This realization is what drove the design 
of the Team Rubicon Headquarters.  Its mission 
of the design was to be culturally sensitive 
which is largely expressed in the rooftops and 
large outdoor areas, but also identifiably as an 
extension of the Mosque as it pertains to the 
infrastructure needed to support it in the event 
of a future disaster.
SOUTH ELEVATION
SECTION 2
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Outdoor training space looking at East 
Building.
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EAST ELEVATION
SECTION 2
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Ground level view of emergency staircase 
into West Building.
 The relationship to the Mosque can be found in 
places like the landscape design, size and stature of the 
building, but none more-so than in the ground floor layout 
and details of the structure.  Here, the column grid layout 
stems from the Mosques open floor plan created by the 
colonnades that support the large solid masses above.  This 
is the reason why many believe the Mosques in the area 
survived the initial impact of the tsunami and therefore 
became the precedent of the Structure.  To further this, 
the steel debris screens that lie between the columns have 
geometric designs that are found in the Muslim tradition. 
 Because steel and concrete are two primary building 
recourses in this area, and both materials lend themselves to 
strong and sturdy structures, the steel reinforced concrete 
structure found on the ground floor carries itself though 
the rest of the building.  It also helps with the changing live 
loads that are expected of the building such as high winds, 
water, an abundance of people, and a helicopter that is used 
for search and rescue.  Lastly, this structure allows for a 
large green roof and water collection system that provides 
for the people in times of need.  
 Topping the heavy structure are traditional style 
Acehnese roofs that mark important spaces such as the 
emergency stairs used during the natural disasters.
STRUCTURE  
71
(One Roof, Two Roofs, 
Green Roofs, Blue Roofs)
(Prefabricated Slab To Beam Connection)
 
The flat roof system takes advantage of its form 
by creating a green roof that is used to grow 
food for the locals and can be used as a supply 
that stays safe from salt water contamination 
in the event of a tsunami.  In correlation to the 
food supply, underneath the green roof is a 
water collection system that will provide safe 
drinking water after the natural disaster.  
The main body of the structure is composed 
of cast in place, steel reinforced, concrete 
columns that will carry the pre-cast concrete 
beams and hollow core concrete slabs that will 
allow space to run electrical and mechanical 
systems throughout the building. 
 
This detail of the ground floor structure system 
shows how it is paired with the geometric 
designs found in many Muslim traditions.
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Diagram depicting the structural concept that was taken 
from the events of the 2004 tsunami where mosques were 
almost exclusively the only structures left standing.  
LETS LET NATURE TAKE ITS COURSE 
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(Kandra, Greg)
The premise of this design is to lessen the initial impact 
of the wave surge with the use of steel reinforced concrete 
columns which create strengthened point loads for 
the ground level structure. This reduces the surface 
area that has to resist the lateral loads, and allows the 
water to flow through the bottom level of the building. 
To reduce the  impact to the interior portions of the building, 
a perforated steel screen spans between each post to allow 
the water to flow though, while still preventing debris from 
entering.  This also reduces the amount of labor in clearing 
the site after the tsunami passes, and lets the function of 
the building continue once the water has cleared.  
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CIRCULATION
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 To encapsulate the projects outreach to the people, the site 
circulation strongly enforces two edges of the street.  The first being 
the North street edge crossing over to the mosque.    This space is 
one of the most important civic spaces in the city and has strong 
roots to the cultural fabric of the community.  The second enforced 
street edge is to the West.  At first glance it may seem that it  gets its 
importance because it runs parallel to the park and connects  the 
mosque to the museum and therefore becomes the essential link of 
the three main structures.  Although this is a large factor of its raise 
in hierarchy, this street also faces towards the water and therefore 
becomes the approach point for all of those that are seeking shelter 
in the event of another tsunami.   
 This is further expressed through the placement of the 
vertical emergency circulation.  Along the West street edge, there are 
three emergency staircases that are used for people seeking shelter 
in the event of a natural disaster with a fourth placed to the South. 
These staircases are distinctly marked on the landscape paths and 
distinguished with a Sumatran rooftop to be easily identified.  They 
allow people to quickly infill the building and have gathering spaces 
inside that would be used as a reception for Team Rubicon members 
to guide people to the help that they need.  
 In non emergency situations, the site is cut at a cross axis 
which becomes a visual link between the governors office and the 
mosque to indicate the link of the political and religious powers 
of the city.  In doing so, the interior courtyard is created and sets a 
meeting point for the leaders of the community to come together 
on neutral ground and help plan for their citizens protection against 
future disasters with the aid of Team Rubicon and other specified 
professionals.  It will also encourage the interaction of these leaders 
with the common citizen which would allow their concerns to be 
heard during the planning process.  The result of this cooperation 
would not only increase the level of preparedness of the city, but also 
minimize the confusion and devastation that is left after the tsunami 
has come and gone.  
PRE - NATURAL DISASTER OBLIGATIONS
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Depictions showing how the facility is used 
for training in the pre-tsunami phase.
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NATURAL DISASTER OBLIGATIONS
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Depictions showing how the facility is used 
for shelter in the disaster phase.
POST DISASTER OBLIGATIONS 
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Depictions showing how the facility is used 
for aid in the post-tsunami phase.
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RENDERINGS
2nd floor medical center balcony looking 
South West into courtyard.
84 North entrance into lobby space.
85
Mosque rooftop looking South East 
towards Team Rubicon headquarters. 
86
Reception at top of emergency stairs of the 
West building.
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 NATURAL DISASTER PREVENTION AND CULTURAL INTEGRATION
GLOBAL WARMING is continuing to devastate the low lying 
cities around the world as natural disasters are not only increasing 
in size and therefore damage, but also in frequency.  It is imperative 
to focus eﬀ orts in natural disaster prevention in parallel to natural 
disaster relief.  
PREVENTION AND CULTURAL INTEGRATION are key 
components that are missing in many developed countries approach to 
this increasingly devastating phenomenon.  The purpose of this project 
is to introduce the fundamental program into the city of Banda Aceh, a 
city that is not only prone to tsunamis, but has suﬀ ered one of the most 
devastating tsunamis in recorded history, to allow them to build a city over 
time that may give the citizens a better chance to survive and recover 
in the inevitable disasters ahead.  In the days before the disasters, Team 
Rubicon will provide the education and support to build accordingly, and 
educate the local population in traumatic medical training.  During the 
event of a natural disaster, Team Rubicon will provide volunteers to aid 
and will provide a medical treatment facility to the southern portion 
of the city.  After the disaster, they will continue their eﬀ orts to rebuild 
the city more eﬃ  ciently for any following disasters of the future.  Over 
time, locations like this will proﬁ t greatly from the interactions and the 
continued involvement will also ensure that the essence of culture remains 
throughout the process.  
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“Indonesia’s 6,000 inhabited islands sit between the world’s two most seismically active areas, 
the Circum-Paciﬁ c Belt and the Alpide Belt. These islands experience some of the planet’s most 
devastating volcanic eruptions, earthquakes, and tsunamis as a result.” (KINGHORN, JONATHAN)
ADJACENCY:
WATER       - 0.85 MILES
HOSPITAL - 1.5 MILES
AIRPORT    - 7.1 MILES
BRYAN SMITH
  
PROFESSOR HASAN KHAN 
PRE-TSUNAMI:
• TRAINING FACILITY FOR MEDICAL AND CONSTRUCTION METHODS
• PLANING FOR ZONING AND CONTINGENCIES OF NATURAL DISASTERS
DISASTER CONDITIONS:
• PROVIDE MEDICAL ASSISTANCE TO THE WOUNDED
• PROVIDE SHELTER FOR VOLUNTEERS
POST-TSUNAMI:
• PROVIDE SUPPLIES AND PERSONELL FOR REBUILDING HOMES
• SHELTER VOLUNTEERS FOR REBUILDING
3 PHASES OF PROGRAM
PROGRAM ORIENTATION STRUCTURE CIRCULATION
SITE ADJACENCIES:
ACEH TSUNAMI MUSEUM:
• MUSEUM OF FALLEN VICTIMS TO 2004 TSUNAMI
• PROVIDES SHELTER AND REFUGE IN FUTURE DISASTERS
TEAM RUBICON HEADQUARTERS:
• PROVIDES MEDICAL AND CONSTRUCTION TRAINING
• PROVIDES MEDICAL TREATMENT, AND AIDS IN RECONSTRUCTION
NORTH WEST 
CORNER
BAITURRAHMAN MOSQUE:
 
• RELIGIOUS AND CIVIC SPACE FOR CITY
• PROVIDES SHELTER AND REFUGE IN FUTURE DISASTERS
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MEDICAL 
TRAINING/
TREATMENT 
NORTH WEST 
CORNER
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MEDICAL 
TRAINING/
TREATMENT 
NORTH WEST 
CORNER
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MEDICAL 
TRAINING/
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FIRST FLOOR PROGRAM:
Construction Training Space
Lobby/Entry
Medical Treatment/Training Space
Tool and Supply Storage
Offi  ces and Meeting Rooms
Living Spaces
Water Collection and Food Harvesting
Parking
SECOND FLOOR PROGRAM:
THIRD FLOOR PROGRAM:
FOURTH FLOOR PROGRAM:
FIFTH FLOOR PROGRAM:
PROGRAM:
SECOND FLOOR PLAN SCALE:  3/64” = 1’-0” THIRDFLOOR PLAN SCALE:  3/64” = 1’-0” FOURTH FLOOR PLAN SCALE:  3/64” = 1’-0” FIFTH FLOOR PLAN  SCALE:  3/64” = 1’-0”
SCALE:  3/64” = 1’-0”FIRST FLOOR PLAN
MAIN 
ENTRANCE 
FIRE STAIR 
TO  OUTDOOR 
TRAINING SPACE
SECOND FLOOR 
DECK
TOP OF FIRE STAIR 
TO OUTDOOR 
TRAINING SPACE
SOUTH ELEVATION SCALE: 1/16” = 1’-0” WEST ELEVATION SCALE: 1/16” = 1’-0”
NORTH ELEVATION SCALE: 1/16” = 1’-0” EAST ELEVATION SCALE: 1/16” = 1’-0”
SECTION 1 SCALE: 1/16” = 1’-0” SECTION 2 SCALE: 1/16” = 1’-0”
TOP OF MOSQUE 
TOWARDS TEAM RUBICON 
INTERNATIONAL 
HEADQUARTERS
OUTDOOR TRAINING 
SPACE LOOKING TOWARDS 
COURTYARD
NORTH WEST CORNER 
TOWARDS COURTYARD
SOUTH EAST CORNER 
LOOKING TOWARDS 
OUTDOOR TRAINING SPACE
